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COMPLETE SPECIFICATION 



Apparatus for Grouping Articles into Package Units 



We, Qun Mathieson Otkmtcal Cor- 
poration, a corporation organized and exist- 
ing under die laws of the State of Virginia, 
United States of America, of 460 Pack 
Avenue, New York 22, New York, United 
States of America, do hereby declare the 
invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to he performed to he particu- 
larly described in and by the following state- 
ment; — 

This invention relates to apparatus for 
forming package units by grouping a plur- 
ality of containers, and mechanically folding 
15 and interlocking a wrapper blank about the 



10 



group. 
The 



invention more specifically relates to 
novel apparatus for separating continuously 
moving rows of containers into groups about 
20 which a wrapper blank can be folded and 
interlocked to form a package unit 

In apparatus for forming package units; 
containers are delivered to a packaging 
machine in one or more rows by a contrnu- 
25 gubIy moving conveyor. The packaging 
machine comprises three main sections which 
can be identified as: 

1) A grouping section in which one or 
more rows of containers are separated 

30 into spaced groups of two or more 

containers* This apparatus is described 
in detail in this application. 

2) A blank applying section in whkh a 
wrapper blank is aligned with and 

55 placed on each group. 

3) A folding section wherein the wrapper 
blank is mechanically folded about the 
group and interlocked to form a pack- 
age unit. 

40 Various device are known in the prior art 
for separating one or more moving rows of 
containers into groups. These devices take 
the form of separating plungers mounted on 



continuously moving chains; or stop members 
interposed at spaced intervals between moving 
rows of containers to hold back the rows 
while groups having a predetermined number 
of containers are tanned. There are certain 
inherent disadvantages in the known prior 
art sum ure due to their relatively complicated 
design which Tus k?* foffm difficult to maintain 
and to adjust. The most serious disadvantage, 
however, is that the lines of containers being 
delivered to the machine encounter a 
momentary delay while they are grouped. 
The delay necessary for grouping reduces 
the overall speed and efficiency of the pack- 
aging machine, since the rate at w hich the 
containers can be grouped determines the 
overall speed at which the machine can run. 

This specification discloses novel mecha- 
nism for grouping containers being fed to 
packaging machine in one or more continu- 
ously moving lines which is simple in design, 
efficient in operation and requires no moment- 
ary delay as the containers are grouped. The 
mechanism is furthermore readily adjustable 
to accommodate containers being fed to the 
ma dime in single or double rows and can be 
readily adjusted to provide groups of two or 
more containers for each package unit. 

In a particular manner of, carrying out 
this invention, two pairs of continuous dams 
are adjustably mounted on opposite sides of 
a pair of fixed support plates. The support 
plates extend kmgmidinaDy of the machine 
and are spaced from each other to provide a 
gap between the plates of predetermined 
width. Hie containers are moved in single 
or double rows towards the first support plate 
by conventional conveyor means and are 
moved onto the plate by conveyor pressure. 
A first pair of chains designed selector chains 
is mounted on opposite sides of the first sup- 
port plate. Each of the selector chains is a 
continuous chain traveling in a fixed path 



45 



50 



60 



65 



70 



75 



80 



2 



around a plurality of sprockets, one cf winch 
is a driven sprocket. The path of travel of 
each BfffetMor cf wui inchidfjS a por tion tot 
clined toward the first support plate, a portion. 

5 running; parallel to the plate and a portion, 
indinfri away from die plate. 

Each selector chain rs provided with, a plur- 
ality of lugs adapted to engage the containers 
ana propel them along the plate. The lugs on 

10 each chain are spaced apart so that they will 
engage behind every second or third con- 
tainer in the row, ^witting on the number 
cf containers desired in a package unit The 
selector chains thus initially select the rram- 

15 bsr of containers that win be in the package 
unit and drive these containers along, as 
groups toward a second pair of chains. It 
should be understood that the higs on one 
selector chain are laterally aligned with cor- 

20 responding Ings on the other selector chain 
so that the containers are engaged on both 
sides of the support plate. It should also 
be noted that the selector chains are driven 
at the same speed as the conveyor which 

25 delivers the containers to the machine so 
that there is no delay or relative movement 
cf the containers hi die transfer from the 
conveyor to the selector chains. 

A second pair of chains, designated speed- 

30 up chains, ace mounted generally forward of 
and above the sel ecto r chains on opposite 
sides cf the support plates. Each of the speed- 
up chains travels in a continuous path around 
two or more sprockets, one cf which is a drive 

^5 sprocket. The path of travel cf each speed- 

% chain includes a portion intersecting and 
ned with a portion of the path cf travel 
cf a corresponding selector chain so that a 
driving lug on a selector chain and a driving 
40 log cm a speed-up chain can engage a given 
cont aine r at the f>*tm^ point nx the movement 
cf the container -along the support plate. 
Since the path of travel of tne speed-up 
chains is in a plane above the path of travel 
45 of the selector chains it is possible to arrange 
for the smooth transfer of a group of con- 
tainers from driving engagement with a pair 
of opposed lugs on the f elfffit mr chain s to 
driving engagement with corresponding 
50 aligned lugs on the speed-up chains. The 
speed-up chains are driven at a greater linear 
speed than the selector chains, and the logs 
on the speed-up chains are spaced apart 
a greater distance than the lugs on the 
53 selector chains, The speed-up chains 
accelerate the containers as a group so that 
relative movement occurs between the con- 
tainers driven by the speed-up chains and 
the following containers driven by the selector 
60 chains. The groups cf containers are thus 
spaced from each other by the speed-up 
chains and the grouping of the containers 
is completed. 
Each spaced group of containers is driven 
63 by the speed-up chains across the gap be- 



tween the first and second support plates. 
As the group is propelled across the gap; 
the path cf travel of the speed-up chains 
diverges away from the support pfates and 
the lugs of die speecrctoins disengage from 70 
the group. At dus point a flight bar extend- 
ing transversely across the path of travel of 
the containers moves into the space between 
two spaced groups of containers and engages 
behind the first group to propel the group 75 
through the succeeding stations or the 
machine, The flight bars are arranged so that 
these is a flight bar ready to engage each 
group of containers as it is disengaged by 
the speed-up chains. 80 

These and other features of this invention 
win now be described in detail with reference 
to the drawings, in which: 

Figure 1 is a sectional aide view of the 
machine of this invention, 85 

Figure 2 is a perspective view showing 
the grouping section of the machine of this 
invention in detafl. 

Figure 3 is a top plan view showing the 
detafls cf the grouping section cf the machine 90 
of this invention. 

The packaging machine of this invention 
comprises three main sections which are % 
shown in Fig. 1 has a grouping section (A); a 
blank applying section (B); and a folding sec- 95 
tfcm (Q. 

The grouping section of this invention is * 
shewn m Kg. 2 as being mounted on the 
base, generally indicated 1, of a packaging 
machine at the rear end thereof. Containers 100 
are delivered in one or more rows to the 
machine by a conve nt i ona l conveyor, gener- 
ally indicated 2. The containers are moved 
by the conveyor 2 onto a fi rst rig id plate 3. 
A second rigid plate 4 is mounted on frame 105 
1 forward of plate 3 and is spaced, from 
plate 3 to provide a gap 5 between the plates, 
(Note Fig. 3), Plate 4 extends forwardly be- 
yond the grouping section, into the 
applying section If and on into the folding 110 
section C of the machine. {Note Fig, 1). 

Exetending transversely across base 1 are 
a plurality cf support members 6, SlidaMy 
mounted on the support members on oppo* 
sides of rigid plate 3 are a pair of support 115 
plates 7 and 8. Each of the support plates 
7 and 8 is movable into partial overlapping 
relation with rigid plate 3. 

The adjustable mounting of the support 
plates allows the grouping apparatus to be 120 
moved toward and away from rigid plate 3 
in order to accommodate a single row of 
c ont a i n e rs or a double row of containers 
moving into the grouping section of the 
machine, 125 

The grouping apparatus on one side of the 
rigid plate 3 is identical to the grouping appa- 
ratus on the opposite side cf the rigid plate; 
therefore it win only be necessary to describe 
the apparatus on one side in detail. 130 
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The grouping apparatus includes a first 
pair of chains generally indicated 9 and 10> 
desi gnated selector chains, mounted on oppo- 
site sides of rigid plate 3. Chain 9 is a con- 
5 tmnous chain mounted for movement in* a 
fixed path about a plurality of sprockets. The 
sprockets include idler sprockets 11, 12 and 
13 and a drive sprocket 14. (Note Fig. 2). 
Sprockets 11, 12, 13 end 14 are mounted 
10 on shafts 15, 16, 17 and 18 respectively. 
Each of die shafts is mounted on support 
plate 7 in a conventional maimer. 

Chain 9 is provided with a plurality of 
drive lugs 19 spaced a predetermined dis~ 
15 tance apart. Hie lugs are arranged to engage 
behind the last container of a predetermined 
number of containers to drive the containers 
as a group along rigid plate 3. Hie tugs 19 
on chaui 9 imSalry select the number of 
20 containers whkh will constitute die package 
unit. The number of containers in the group 
can be adjusted merely by adjusting the spac- 
ing of lugs 19, 
Chain 9 is mounted so that a portion 20 
w 15 of the chain converges toward rigid plate 3. 
This allows lug* 19 to be smoothly inter- 
posed behind the last container of the selected 
group to drive that particular group along 
rigid plate 3. A second portion 21 of chain 
30 9 runs parallel to rigid plate 3. A third 
portion 22 of chain 9 diverges away from 
rigid plate 3 so that die driving lugs on 
the chain can be smoothly disengaged from 
the containers. 
33 It should be noted at this point that chain 
9 is driven at the same speed as conveyor 2, 
so that no relative movemnet occurs between 
the containers driven onto the elate by the 
conveyor 2 and those being driven by the 
40 bigs on chain 9. There is continuous un- 
interrupted movement of the containers along 
rigid plate 3. 

A second pair of chains generally indicated 
23 and 24> designated speed-up chains, is 
45 mounted generally forward of selector chains 
9 and 10 cm opposite sides of the rigid plates 
3 and 4 Speed-up chain 23 is a continuous 
chain mounted on a pair of sprockets 25 
and 25. Sprocket 26 is mounted on shaft 17 
50 along with and above sprocket 13 of selector 
chain 9, Sprocket 25 is a drive sprocket 
mounted on a vertically extending shaft 27. 
Vertical shaft 27 depends from a miter box 
27A mounted on a support member 28 which 
55 extends transversely across the machine above 
rigid plate 4 A horizontal drive shaft 29 
mounted on top of sup port member 28 is 
connected by conventional gear means moun- 
ted in miter box 27A to vertical shaft 27. 
60 Vertical shaft 27 is adjustably mounted rela- 
tive to support 28 so that sprocket 25 can 
be adjusted laterally along with the sprockets 
mounted on s uppo rt plate 7* The adjustable 
mounting includes a plurality of slots in sap- 



port plate 28 and an adjustable sleeve 29A 65 
for shaft 29, 

Speed-up chain 23 is provided with drive 
lugs 30 adapted to engage a container in the 
same qr tmngr> as drive mgs 19 on chain 9. 
Cham 23 includes a portion 31 converging 70 
towards rigid plate 3, a portion 32 running 
parallel to rigid piste 3 and a portion 33 
rtfyg fgin g - away from rigid plate 3 to facilitate 
the entry, driving engagement, and disengage* 
meet of the lugs 30 with the containers in 75 
die same TTy mti * r as chain 9. 

Speed-up chain 23 is arranged relative to 
selector chain 9 so that the position of a tag 
on the speed-up chain coincides with position 
of a corresponding lug* on the selector chain 80 
9 at apredetennined point in the movement of 
the containers. The predetermined point is 
the position of the containers wherem a mg 
19 on the selector chain is about to disengage 
from a particular container while a lugJSO 85 
of chain 23 is engaging die container. This 
arrangement allows the smooth transfer of the 
driven container from selector chain 9 to 
speed-up chain 23. M 
Speed-up chain 23 is driven at a higher 90 
speed than selector chain 9. The difference 
in speed of the chains produces relative 
movement between those cans driven by the 
selector chain and those driven by the speed- 
up chain The relative movement causes a 95 
space to develop between the containers and 
separates tW» into the groups which will 
comprise the package units. To compensate 
for the relative movement of the containers, 
the driving mgs 30 on the speed-up chain 100 
are spaced apart a greater distance than the 
driving lugs 19 on the selector chain*. For 
example S lugs 19 are spaced 8" apart, the 
lugs SO would be spaced 10" or more apart. 

The groups of containers are thus spaced 105 
from each other by the speed-up chains and 
thegrouping of the containers is completed. 

Toe spaced groups of containers are driven 
by speed-up chains 23 and 24 across the 
gap 5 between rigid plates 3 and 4 As a 110 
given group of containers is driven across gap 
5 it is disengaged by the lugs of the speed* 
up chains as they diverge away from the con- 
tainers. 

Coincident with the disengagement of die 115 
containers by lugs 30? die containers are en- 
gaged by a flipt bar 40 which drives the 
containers spaced groups through the suc- 
ceeding sections of the machine. 

Mght bars 40 are disposed transversely 120 
of the machine and travel in a continuous 
path which extends above and below rigid 
plate 4. (Note Fig. 1). The flight bars are 
mounted between a pair of laterally spaced 
continuous flight chains 41 and 42. Flight 125 
chain 41 is mounted on a plurality of 
sprockets 43, 44 and 45 which ate in turn 
mounted on shafts 47, 48 and 49 journalled 
in the aide frames of the machine, Sprockets 
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44 and 45 arc shown in Fig. 2. Sprocket 43 
is not shown. Flight chain 42 is rnomned on 
a plurality of sprockets 43 l , 44* and 45* which 
arc also mounted on shaft 47, 48 and 49 te* 

5 spectfrefy. (Note Fig. 1), As is apparent from. 
Figure 1 of the drawings each flight bar 40 
travels in & continuous path around rigid 
plate 4» The spacing and speed of the flight 
bars is arranged so that a flight bar moves 

10 vp through gap 5 into engagement with a 
group of containers just as the containers 
are released by the tags of the speed-up 
chains. The fight bar propels the grouped 
c ontainer s through the blank applying section 

15 B and through the folding section C of the 
machine 

The flight bars 40 drive the groups of 
containers at the same speed as they leave 
the speedrup chains 23 and 24 Thus there 

20 is no relative movement between the groups 
of containers leaving the speed-up chains 
and those groups of containers being driven 
bj the fligfr bars. Hie flight bars are posi- 
tioned to maintain t h p s pacing between the 

25 groups of containers. 

Toe flight bars, speectup chains, and selec- 
tor chains* are driven from, a common power 
source 60 by an arrangement of sprockets 
and chains which will now be described By 

30 driving these elements through a common 
power source, the problem of coordinating the 
relative speed of these dements is minimized 
since the speed of a single drive motor 
is. constant; whereas in those arrangements 

35 where several drive motors are used, the 
relative speed of the drive varies and poses 
a coordinating problem. 
Electric motor 60 is connected to shaft 

47 by means of chain 61 and a sprocket 
40 . 62 wmcb is mounted adjacent sprocket 43. 

Shaft 47 in turn drives flight chains 41 
and 42. Flight chains 41 and 42 drive shafts 

48 and 49 through their respective sprockets 
as shown in Fig. 1. A sprocket (not shown) 

45 is mounted on shaft 49 adjacent sprocket 45 
and is connected to a sprocket 50 on shaft 
29 by means of chain 51. (Note Fig. 2). 
Shaft 29 drives shaft 27 through the gears 
(not shown) in miter box 27A. (Once again 

50 only the driving arrangements of the speed- 
up chain and- selector chqm on one B*n g of 
the rigid plates will be described; it being 
apparent that the drive on the other side of 
the rigid plates through the other miter box 

55 27B is identical In operation.) Shaft 27 drives 
sprocket 25 which drives speed-up chain 23. 
The sueedVnp chain 23 drives sprocket 26 
which ib keyed to shaft 17. Shaft 17 mounts 
idler sprocket 13 which is free to rotate 

60 relative to the shaft. Keyed to shaft 17 below 
plate 7 is another sprocket 52. (Note Fig. 2). 
Sprocket 52 drives shaft 18 through sprocket 
53 and drive chain 54 Shaft 18 has keyed 
thereto sprocket 14 which drives die selector 

65 chain 9. Tne selector chain 9 being mounted 



on drive sprocket 14 and idler sprockets 15, 
16 and 17 as described above. By this 
arrangement it is possible to have the speed* 
up chains, the selector chains end the flight 
bars driven at different relative speeds from 70 
the same power source which is motor 60. 

JUthongn this invention has described in 
detail according to the specific embodiment 
shown in the drawings, it is not intended to 
be limited by this description. 75 

It is anticipated mat certain modifications 
and variations in design will be apparen t to 
those skilled in the art which will be within 
the scope of the appended claims. 

WHAT WE CLAIM IS: — 80 
1^ Apparatus for separating continuoiisly 
moving rows of objects into package groups 
characterized by* first conveyor means con- 
tinuously moving rows of objects forward 
onto a stationary plate, a pair of laterally 85 
spaced endless selector means having Ing 
means thereon adapted to engage a group of 
said objects at spaced diametrically opposed 
intervals and to propel said group along said 
stationary plate toward a pair of laterally 90* 
spaced endless speed-up means, each of said 
pair of speed-up means having rug 
thereon spaced a greater distance apart than 
the lug means on each of said pair ofselector 
means, means driving said parr of speed-up 95 
means at a greater speed than said pair of 
selector means to accelerate said groups of 
objects, the difference in speed and the spac- 
ing of the fugs of said pair of speed-up means 
being effective to separate said rows of objects 100 
into spaced package groups each cornurning a 
predetermined number of units. 

2. The apparatus of chain 1 characterized 
by a second con v e y o r means adapted to en- 
gage in the space between said groups to drive 105 
die groups beyond said speed-up means. 

3. The apparatus of claim 1 or 2 charac- 
terized by a first pair of chains mounted for 
continuous movement in a horizontal plane 

on opposite skies of a rigid plate, first lug 110 
means' on each of said first pair of chains 
adapted to engage said containers at spaced 
intervals to propel the containers toward a 
second pair of chains, a second pair of chains 
mounted for continuous movement in a hori- 115 
zontal plane generally forward of said first 
pair of chains, second lug means on each of 
said second pair of chains adapted to engage 
said containers at spaced intervals, said second 
fog means bring mounted on each of said 120 
second pair of chains a greater distance apart 
than the lugs means on each of said first pair 
of chains, and common drive means adapted 
to drive said second pair of chains at a greater 
speed than said first pair of chains. 125 

4. The apparatus of Oaim 1 characterized 
by a pair of selector chains, sprocket means 
mounting each, of said selector chains 
far movement in a continuous bori- 
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zontal path on. opposite sides of a first rigid means mounting each of said selector chains 

plate, lug means on each of said selector for movement in a fixed horizontal path gener- 45 

chains arranged to engage behind a plurality ally above and forward of said selector chains, 

of containers on said first rigid plate to drive each of said spceoVup chains being provided 

5 said containers a predetermined distance along with a plurality of drive tags spaced apart 

said plate and to disengage from said can- a greater distance than the dnve fugB on each 

tamers, a pair of speed-up chains, sprocket of said selector chains, the path of movement SO 

means mounting each of said speed-up chains of each of said speedup chains including a 

on opposite sides of raid first rigid plate for portion converging toward said rigid plate*, 

10 movement in a fired horizontal path, tog a portion running parallel to said rigid plates 

means on each of said speed-up chains ana a portion diverging away from said rigid 

arranged to engage behind the containers as plate, the paths of movement of said selector 55 . 

they are disengage d by raid selector chains, chains and said speed-tip chains intersecting 

drive said containers past said first rigid at a common point so that as a drive log on 

15 plate onto a spaced second rigid plate, and the selector chain disengages said group of 

then disengaged from said containers, means containers a drive hig on said s peed-u p c hains 

driving said speed-up chains at a greater will engage said containers, common drive 60 

linear speed tfam said selector chains, said means propelling said speed-up chains at a 

drive bigs on each of said speed-op chains greater speed than said selector chains to 

20 being spaced apart a greater distance than accelerate the groups of containers being 

said lugs on each of said selector chains, the driven by the speed-up chains, a second mid 

difference in speed and log spacing of said plate mounted generally forward of sai d first 65 

selector chains and speed-up chains being rigid plate and spaced therefrom, conveyor 

effective to arrange said containers into spaced means adapted to pass through the space be- 

25 groups having a predetermined number of tween said first and said second rigid plates 

containers in each group. to engage said groups of containers as they 

5. The apparatus of Claim 1 characterized are disengaged by the drive lugs on said 70 

by a pair of selector chains adjustably mono- speed-up chains, the difference in spacing of 

ted on opposite aides of a first rigid plate, the drive bigs on the speed-up chains and 

30 each of sa d selector chains being mounted the selector chains and the difference in speed 

on a plurality of sprockets for continuous of the selector chains and speed-up chains 

movement in a fixed horizontal path, the path being effective to arrange the cont ainers into 75 

of movement of each of said selector chains spaced groups having a predetermined num- 

includtng a portion converging toward said her of containers. 

35 rigid plate, a portion running parallel to said 6. The invention substantially as illustrated 

rigid plate ana a portion diverging away from in and as described with re ferenc e to Figs, 
said rigid plate, each of said selector chains 1 — 3 of the accompanying drawings. 80 
being provided with a plurality of drive 

lugs spaced apart a predetermined distance For the Applicants 

40 to engage behind a plurality of containers D. YOUNG & CP. 

positioned on said rigid plate to drive said Chartered Patent Agents 

containers along die plate in selected groups, 9 Staple Inn 

a pair of speedrup chains, adjustable sprocket London, W.C1. 

Leamington Spa: Printed for Her Majesty's Stationery Office by tie Courier Presa^--196A 

pSSdat The Patent Office, 25, Sot^mpton Buildmgs, London. W.C2, frani winch copies may be obtained. 
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